The Gerhard Zbinden memorial lecture: application of biochemical and genetic approaches to understanding pathways of chemical toxicity.
All cells have evolved a complex number of pathways, which allow them to survive in a chemically hostile environment. In multicellular organisms, these pathways are catalysed by a number of key enzymes, which inhibit the absorption of toxins or facilitate their elimination so that they do not accumulate to toxic levels within the cell. These cytoprotective pathways are also critical determinants of the effectiveness of drug therapy and are thought to have evolved from a limited number of biochemical pathways, such as those which allow cells to utilise molecular oxygen in respiration without suffering deleterious effects. The study of both simple and multicellular organisms has shown that many stress response pathways previously considered as distinct adaptive mechanisms in mammalian systems are interrelated coordinated responses to toxic challenge. Understanding the functions and mechanisms of regulation of the genes involved in these pathways has many applications in medical science-in evaluating the role of environmental factors in the pathogenesis of human disease, in chemoprevention, in drug development and in the application of drug therapy. The use of genetic approaches, coupled with new chip-based profiling technologies, will play a key role in the development of studies in this research area.